(19) 



^gJ^JAPANESE PATENT 



OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 03273831 A 
(43) Date of publication of application: 05.12.91 



(51) IntCI H02J 7/10 

H01M 10/44 




(21) Application number 02071115 


(71) Applicant 


FUJITSU LTD 


(22) Date of filing: 20.03.90 


(72) Inventor 


YAMADA YUICHI 



(54) CONTROL METHOD OF BATTERY CHARGER 

(57) Abstract 

PURPOSE: To control a battery charger by making the 
output voltage of said charger constant when the output 
current of the charger is smaller than a predetermined 
value, by giving drooping characteristics to the output 
voltage- output current of said charger when the output 
current is higher than the predetermined value, and by 
displaying the generation of overcurrent when the output 
current is higher than another predetermined value. 

CONSTITUTION: An overcurrent detection circuit 8 refers 
to the output value of a current transformer CT to 
examine whether the output current of a battery charger 
1 is higher than a predetermined value IOCP. When the 
output current of the charger is higher than the 
predetermined value IOCP. a drive circuit 10 is 
controlled to give drooping characteristics to the 
output voltage-output current characteristics of the 
charger 1. A control for making the output voltage of 
the charger 1 constant is performed when the output 
current of the charger 1 is lower than the predetermined 
value IOCP. Also, the overcurrent control circuit 8 
outputs an overcurrent alarm signal of a predetermined 
value when the output current of the charger 1 is higher 



than a predetermined value IOCP 1 . 
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(54) CONTROL METHOD OF CHARGER 

SPECIFICATION 

1. TITLE OF THE INVENTION 
Control Method of Charger 

2 . CLAIM 

A control method of a charger for charging a battery 
and, at the same time, supplying power to a load, 
characterized by 

controlling the output voltage of the charger to a 
constant value when the output current of the charger is 
smaller than a predetermined value Iocpr 

imparting a trailing characteristic to the output 
voltage-output current of the charger when the output 
current of the charger is I 0 cp or more, and 

displaying occurrence of over current when the output 
current of the charger is another predetermined value Iocpi 
(where Iocpi is the output current of the charger 
corresponding to the lowest voltage V s at which the load 
operates) or more. 
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3. DETAILED DESCRIPTION OF THE INVENTION 
[Abstract] 

The present invention relates to an improvement of a 
control method of a charger, 

has as its object to enable adequate charging of a 
battery irrespective of a magnitude of a load current, and 

provides a control method of a charger for charging a 
battery and, at the same time, supplying power to a load, 
characterized by 

controlling the output voltage of the charger to a 
constant value when the output current of the charger is 
smaller than a predetermined value I 0 cp^ 

imparting a trailing characteristic to the output . 
voltage-output current of the charger when the output 
current of the charger is Iocp or more, and 

displaying occurrence of over current when the output 
current of the charger is another predetermined value Iocpi 
(where Iocpi is the output current of the charger 
corresponding to the lowest voltage V s at which the load 
operates) or more. 

[Field of Utilization in Industry] 

The present invention relates to an improvement of a 
control method of a charger. 
[Prior Art] 

FIG. 4 is a diagram showing a conventional circuit. In 
the figure, 5 indicates a battery, 6 indicates a load, 7 
indicates a controller, 8 1 indicates an over current 
control circuit, 9 indicates a rectif ying/smoothening 
circuit, 10 indicates a drive circuit, 11 indicates a 
voltage transformer, C indicates a capacitor, Dl and D2 
indicate diodes, and CT indicates a current transformer. 
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In FIG. 4, the portion except the battery 5 and the 
load 6 forms the charger. The rectif ying/smoothening 
circuit 9 is for rectifying and smoothening the AC current. 
On an output side of the rectif ying/smoothening circuit 9, 
the voltage transformer 11 is connected via the drive 
circuit 10. The drive circuit 10 is for turning on/off the 
current flowing on a primary side of the voltage 
transformer 11. The controller 7 sends an on/off 
instruction to the drive circuit 10. In the controller 7, 
there is an over current control circuit 8 1 . The over 
current control circuit 8 1 controls the drive circuit 10 so 
as to give a trailing characteristic to the output voltage- 
output current characteristic of the charger when the 
output value of the current transformer CT becomes a 
certain threshold value or more. Further, when the output 
value of the current transformer CT becomes the above 
threshold value or more, an over current warning is output 
from the over current control circuit 8', and an over 
current display lamp is turned on. The secondary side 
output of the voltage transformer 11 is rectified and 
smoothened at the diodes Dl and D2 and the capacitor C and 
supplied to the battery 5 and the load 6. 

[Problems to be Solved by the Invention] 

FIG. 3(a) is a diagram showing an example of the 
setting of an over current trailing point in the prior art. 

In a charger 1 to which the setting method of FIG. 
3(a) is applied, the current Iocp of the over current 
trailing point is set as 

loCP = ^Cmax + ^Unax/ 

dcmax is the current value at the time of the battery 
constant current charging; I L max is the maximum current value 
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of load) 

but when the load current I L is the smallest (I L = I Lmin ) , 
the battery charging current flows in only an amount of (I 
+ Icmax) • Namely, there is the problem that the battery is 
rapidly charged, so the service life of the battery is 
lowered . 

FIG. 3(b) was conceived of in order to eliminate the 
problem as described above. In a charger to which the 
setting method of FIG. 3(b) is applied, 

IqCP ~ iLmax 

is set. In such a system, there is the problem that the 
battery can no longer be charged when the load current of 
ILmax flows in the load. 

The present invention was created in consideration of 
this point and has as an object thereof to provide a 
control method of a charger enabling adequate charging of 
the battery irrespective of the magnitude of the load 
current 

[Method for Solving the Problems ] 

According to the present invention, there is provided 
a control method of a charger for charging a battery and, 
at the same time, supplying power to a load, characterized 
by 

controlling the output voltage of the charger to a 
constant value when the output current of the charger is 
smaller than a predetermined value Iocp, 

imparting a trailing characteristic to the output 
voltage-output current of the charger when the output 
current of the charger is I 0 cp or more, and 

displaying occurrence of over current when the output 
current of the charger is another predetermined value Iocpi 
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(where Iocpi is the output current of the charger 
corresponding to the lowest voltage V s at which the load 
operates) or more. 
[Embodiment] 

FIG. 1 is a block diagram of an embodiment of the 
charger of the present invention. In the figure, 1 
indicates a charger, 5 indicates a battery, 6 indicates a 
load, 7 indicates a controller, 8 indicates an over current 
control circuit, 9 indicates a rectif ying/smoothening 
circuit, 10 indicates a drive circuit, 11 indicates a 
voltage transformer, Dl to D4 indicate diodes, C indicates 
a capacitor, and Rl and R2 indicate resistors. 

The rectif ying/smoothening circuit 9 converts an AC 
current to a DC current and, at the same time, smoothens 
the DC current output. The output of the 
rectif ying/smoothening circuit 9 is connected to the 
primary side of the voltage transformer 11 via the drive 
circuit 10. The drive circuit 10 turns on/off the primary 
side of the voltage transformer 11. 

The secondary side output of the voltage transformer 
11 is rectified and smoothened by the diodes Dl and D2 and 
the capacitor C. The rectified and smoothened DC current is 
supplied to the battery 5 and the load 6. The resistor Rl 
is provided in order to measure the current supplied to the 
battery 5. Further, the resistor R2 is provided in order to 
measure the current supplied to the load 6. The controller 
7 fetches the voltage across the resistor Rl, the voltage 
across the resistor R2, the output of the current 
transformer CT, and the voltage of the load 6. The 
controller 7 has the over current control circuit 8. 

FIG. 3 is a diagram for explaining the setting of the 
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over current trailing point of the present invention. I 0C p 
is set at I L max- V s is the lowest voltage at which the load 6 
operates. Iocpi is the output current at a point where the 
output voltage becomes V s in the output voltage-output 
current characteristic . 

Next, an explanation will be given of the operation of 
the over current control circuit 8 with reference to FIG. 
3. The over current detection circuit 8 checks whether or 
not the output current of the charger 1 is I 0C p or more by 
referring to the output value of the current transformer 
CT. Wh en the output current of the charger is Iocp or more, 
the drive circuit 10 is controlled so as to impart the 
trailing characteristic to the output voltage-output 
current characteristic of the charger 1. Note that when the 
output current of the charger 1 is smaller than IocPf 
although not shown, the control for making the output 
voltage of the charger 1 a constant value is carried out by 
the controller 7 . 

Further, the over current control circuit 8 checks 
whether or not the output current of the charger 1 is I 0 cpi 
or more based on the voltage of the resistor Rl and the 
voltage of the resistor R2 and outputs an over current 
warning signal of a predetermined value (for example H 
level) when the output current of the charger 1 is I 0 cpi or 
more. When the over current warning signal of the 
predetermined value is output, the over current display 
lamp is turned on. 

FIG. 2 is a diagram showing a generation circuit of 
the warning signal in the present invention. In the figure, 
AMP1 to AMP3 indicate operational amplifiers, and 12 
indicates a gate. Note that the circuit of FIG. 2 is in the 
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over current control circuit 8. 

As shown in FIG. 2, the resistor Rl for converting the 
load current I L to a voltage VI is provided, and the voltage 
VI is output from the AMP1 . Further, the resistor R2 for 
converting the charging current I c of the battery to a 
voltage V2 is provided, and the voltage V2 is output from 
the AMP2. VI + V2 is input to a - side input terminal of 
the AMP3, and a value corresponding to I 0C pi is input to a + 
input terminal of the AMP3. 

The conventional over current warning signal is 
applied to the lower side input of the gate 12. When the 
output current of the charger 1 becomes I OC p or more, the 
over current trailing is applied as conventionally, and the 
conventional over current warning signal becomes the L 
level. The lower side input of the gate 12 becomes the L 
level, but when the output current of the charger 1 is 
smaller than I 0 cpi/ a normal signal (signal of H level) is 
applied from the output of the AMP3 to the upper side input 
of the gate 12, therefore the L level (normal signal) is 
transmitted from the output of the gate 12. The output of 
the gate 12 becomes the over current warning signal. 

When the output current of the charger 1 becomes I 0C pi 
or more, the upper side input of the gate 12 becomes the L 
level. When the upper side input of the gate 12 becomes the 
L level, the lower side input of the gate 12 becomes the L 
level, therefore the H level (indicating the over current 
generation) is output from the gate 12. Although not shown, 
when the output of the gate 12 becomes the H level, the 
over current display lamp is turned on. 

[Effect of the Invention] 

As apparent from the above explanation, according to 
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the present invention, irrespective of the magnitude of th 
load current, it is possible to set the charging current o 
the battery to the optimum value. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of an embodiment of a 
charger of the present invention; FIG. 2 is a diagram 
showing a generation circuit of a warning signal in the 
present invention; FIG. 3 is a diagram for explaining 
setting of an over current trailing point in the present 
invention; FIG. 4 is a block diagram showing an example of 
the configuration of a conventional circuit; and FIG. 5 is 
a diagram for explaining setting of the over current 
trailing point in the prior art. 

1 • • • charger, 5 • • • battery, 6 • • • load, 7 
controller, 8 • • • over current control circuit, 9 • • • 
rectifying/smoothening circuit, 10 • • • drive circuit, 11 
• • • voltage transformer, Dl to D4 • * • diodes, C 
capacitor, Rl and R2 • • • resistors, AMP1 to AMP 3 • • • 
operational amplifiers, and 12 gate. 

[FIG. 1] ONE EMBODIMENT OF CHARGER OF PRESENT INVENTION 

9. RECTIFYING/SMOOTHENING 

10. DRIVE CIRCUIT 

5 . BATTERY 

6 . LOAD 

7. CONTROL UNIT 

8. OVER CURRENT CONTROL CIRCUIT 

[FIG. 2] GENERATION OF WARNING SIGNAL IN PRESENT INVENTION 
WARNING SIGNAL 

CONVENTIONAL OVER CURRENT WARNING SIGNAL 

[FIG. 3] SETTING OF OVER CURRENT TRAILING POINT IN PRESENT 
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INVENTION 
OUTPUT VOLTAGE 

OVER CURRENT TRAILING POINT I 0C p 

OVER CURRENT TRAILING POINT I 0CP1 OF PRESENT INVENTION 
OUTPUT CURRENT 

[FIG. 4] EXAMPLE OF CONFIGURATION OF CONVENTIONAL CIRCUIT 

9 . RECTIFYING/ SMOOTHENING 

10. DRIVE CIRCUIT 

5 . BATTERY 

7 . CONTROLLER 

8 1 . OVER CURRENT CONTROL CIRCUIT 

6 . LOAD 
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